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MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, CMOS,
4096 BIT, STATIC RANDOM ACCESS MEMORY (SRAM),
BULK SILICON AND SILICON ON SAPPHIRE

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for bulk silicon and silicon on
sapphire S), static, 4096 bit, random access memory microcircuits. Two product assurance classgs,
four radiation hardness assurance levels, and a choice of case outlines and lead finishes are provided
and are reflected in the part number,

1.2 Part number. The part number shall be in accordance with MIL-M-38510, and as specified herein.

1.2.1 Device type. The device type shall be as follows:

Device type Circuit Access time
01 (bulk silicon) 4096x1 bit RAM 120 ns
02 (bulk silicon) 1024x4 bit RAM 120 ns
03 (synchronous; bulk silicon) 4096x1 bit RAM 320 ns
04 (synchronous; bulk silicon) 1024x4 bit RAM 320 ns
05 (asynchronous; SO0S) 4096x1 bit RAM 250 ns
06 (asynchronous; SO0S) 1024x4 bit RAM 250 ns

1.2.2 Device class. The device class shall be the product assurance level as defined in MIL-M-38510,

1.2,3 Case outline. The case outline shall be designated as follows:

Letter Case outline (see MIL-M-38510, appendix C)
v D-6 (18-lead, 1/4" x 15/16"), dual-in-line package
K F-6A (24-1ead, 3/8" x 5/8"), flat package

1.2.4 Radiation hardness level, Radiation hardness levels shall be as defined in MIL-M-38510.

1.3 Absolute maximum ratings. Device types 01, 02, 03, 04 Device types 05, 06
Supply voltage range (Vpp - Vgs) -0.3V to *7.0V -0.5V to *7.0V
Input voltage range Vgg -0.3 V to Vpp *0.3 V Veg -0.5 V to Vpp *0.5 V
Input current, any one input . . 18 @A R
Storage temperature range -65°C to +150 C -65°C to 150 C
Maximum power dissipation 200 mW 500 mW

MPD per output transistor 100 mW
Lead temperature (soldering) 300°C 300°C
10 seconds maximum .
Thermal resistance 0.04 C/mW
junction to case
Junction temperature 175°C 175°¢C
Radiation level As indicated by RHA level designator

1.4 Recommended operating conditions. Device types 01, 02, 03, 04 Device types 05, 06
Supply veltage (Vpp - Vgs) 4.5V to 5.5V 4,75V to 5,25 ¥
Input Tow (Vy) vo?tage range Vgg -0.3 V to Vgg *0.8 V Vgg *0.8 V maximum
Input high (Viy) voltage range Vpp,-2.0 V to Vpp *0.3 V Vpp{2 minimum
Case operating temperature range -gB°C to +125°C -gg C to *125°C
Timing parameters (See figure 7) (See figure 7)

IBeneficial comments ({recommendations, additions, deletions) and any pertinent data which may]|
{be of use in improving this document should be addressed to: Rome Air Development Center, |
IRADC (RBE-2), Griffiss AFB, NY 13441, by using the self-addressed Standardization Document |
{Improvement Proposal (DD Form 1426) appearing at the end of this document or by letter.

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specification and standard. The following specification and standard form a
part of this specification to the extent specified herein. Unless otherwise
specified, the issues of these documents shall be those listed in the issue of the
Department of Defense Index of Specifications and Standards (DODISS) and supplement

thereto, cited in the solicitation.

SPECIFICATION
MILITARY

MIL-M-38510 - Microcircuits, General Specification for.

STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.

(Copies of the specification and standard required by contractors in connection
with specific acquisition functions should be obtained from the contracting activity
or as directed by the contracting activity.)

2.2 O0rder of precedence. In the event of a conflict between the text of this
specification and the references cited herein (except for associated detail
specifications, specification sheets, or MS standards)}, the text of this
specification shall take precedence. Nothing in this specification, however, shall
supe:sege applicable laws and regulations unless a specific exemption has been
obtained.

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIL-M-38510, and as specified herein.

3.2 Design, construction, and physical dimensions., The design, construction, and
physical dimensions shall be as specified in MIL-M-38510 and herein. At present
epoxy die bonding may be performed using conductive silver paste or other qualified
epoxy. However, upon release of test method 5011 of MIL-STD-883, all expoxies must
be qualified to test method 5011, Laser scribing shall be allowed only for S0S
technology product and only to the back side of the wafer.

3.2.1 Terminal connections. The terminal connections shall be as specified on
figure 1.

3.2.2 Block diagram. The block diagram shall be as specified on figure 2.

3.2.3 Truth tables and timing waveforms. The truth tables and timing waveforms
shall be as specified on figure 6.

3.2.4 Case outline. The case outline shall be as specified in 1,2.3.

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MIL-M-38510 {see 6.5).

3.4 Electrical performance characteristics. Unless otherwise specified, the
electrical performance characteristics are as specified in table I, and apply over
the full recommended case operating temperature range.

3.4.1 Post-irradiation performance characteristics. The electrical performance
characteristics of radiation hardness assured devices following exposure to the
designated radiatign levels are as specified in table VI and apply at an ambient
temperature of *25 C.
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3.5 Electrical test requirements. The electrical test requirements for each
device CTass shall be the subgroups specified in table II. The electrical tests for

each subgroup are described in table III.

3.5.1 Functional tests. The functional tests used to test these devices are
contained in the appendix. If the test patterns cannot be implemented due to test
equipment limitations, then alternate test patterns to accomplish the same results
shall be submitted to the qualifying activity for approval.

3.6 Marking. Marking shall be in accordance with MIL-M-38510. At the option of
the manufacturer, marking of the country of origin may be omitted from the body of

the microcircuit, but shall be retained on the initial container.
3.6.1 Serialization. A1l class S devices shall be serialized in accordance with
MIL-M-38510. )

3.6.2 Correctness of indexing and marking. A1l devices shall be subjected to the
final electrical test specified in table II after marking to verify that they are
correctly indexed and identified by part number. Optionally, an approved electrical
test may be devised especially for this requirement.

3.7 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 41 (see MIL-M-38510, appendix E).

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance with MIL-M-38510 and methods 5005 and 5007, as applicable, of MIL-STD-883,

except as modified herein.

4,1.1 Step coverage. The step coverage acceptance criteria of paragraph 3.7.1 of
method 2018 should read "Oxide steps. All1 four directional edges of every type of
oxide step (contact window or other type of oxide step) shall be examined (refer to
3.4.2). A directional edge shall be unacceptable if any defect or combination of
defects, excluding thinning, reduces the cross-sectional area of the metal at the
directional edge to less than 75 percent of the metal cross-sectional area on either
side of the directional edge. The metal shall not be thinned to less than 4,000 )
For an oxide step (contact window or other type of oxide step) to be acceptable, all
four directional edges must be covered with metallization (per 3.4.2) and be
acceptable {per the preceding sentence), except in the cases described in 3.7.la and
3.7.1b. Where all contact cuts are completely covered by metal, the metallization
viewed from the normal viewing angle (refer to 3.4.1) will show evidence of contoured
metal flow into the contact area. Verification of the actual step coverage shall be
determined by cross sectioning an additional die from the same wafer or using a test
die to show contact step coverage of 4,000 A or more."

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shall be conducted on all devices prior to qualification and quality conformance

inspections. The following additional criteria shall apply:

a. Delete the sequence specified in 3.1.9 through 3.1.13 of method 5004 and
substitute lines 1 through 5 of table II herein.

b. Burn-in test (method 1015 of MIL-STD-883).

(1} Static test {test condition A) using the circuit shown on figure 3, or
equivalent. Ambient temperature (Tp) shall be *125°C minimum. Test
duration for the static test shall be 48 hours minimum for class S.

The 48 hour burn-in shall be broken into two sequences of 24 hours each
(static I and static II) followed by interim electrical measurements.
Static II for class B is a minimum of 168 hours.

{2} Dynamic test (test condition D or E) using the circuit shown on figure
4 or equivalent. Test duration and temperature shall be in accordance

with method 5004 of MIL-STD-883.

¢. Interim and final electrical test parameters shall be as specified in table
IT (see 3.5).
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For class S devices, post dynamic burn-in, or class B devices, post dynamic
burn-in, electrical parameter measurements may, at the manufacturer's
option, be performed separately or included in the final electrical
parameter measurements.

The manufacturers of SOS devices shall use a high temperature stress test
prior to the static burn-in. Conditions shall be dynamic, *125°C, supply
voltage at 7 *.5 volts, and a duration of 160 hours minimum. A PDA of

5 percent shall be imposed. Devices need not be serialized prior to stress
testing.

At the manufacturer's option, the. following visual inspection method shall
be used. For class S, visual inspection is to be performed to MIL-STD-883,
method 2010, condition A except as follows:

{1) High magnification inspection is performed at 100X to 300X.

{2) Criteria 3.1.1.1 and 3.1.1.2 shall be replaced by criteria 3.2.1.1 and
3.2.1.2 respectively, however the 75 percent of the original metal
width over a passivation step requirements shall be reduced to 50
percent, and underlying oxide must also be exposed.

(3) Criteria 3.1.1.7 shall apply to 3 areas, two opposite corners and one
area in the center of sufficient complexity to assure general alignment
and contact coverage, and consist only of the area in the immediate
field of view..

(4) Criteria 3.1.3c shall be replaced by 3.2.3c. Cracks greater than
5 mils are rejected only if they point to or cross the scribe grid line.

(5) Burn in testing shall be performed at an operating voltage of 7 *.5
volts, if this option is chosen.

At the manufacturer's option, the class B visual inspection is to be
performed to MIL-STD-883, method 2010, condition B except as follows:

{1) Criteria 3.2.1.1 and 3.2.1.2 metallization scratches and voids, the
75 percent of the original metal width over a passivation step
requirements shall be reduced to 50 percent, and underlying oxide must
also be exposed.

(2) Criteria 3.2.1.7 shall apply to 3 areas, two opposite corners and one
area in the center of sufficient complexity to assure general alignment
and contact coverage, and consist only of the area in the immediate
field of view.

(3) Criteria 3.2.3c. Cracks greater than 5 mils are rejected only if they
point or cross the scribe grid line.

{4) Burn in testing shall be performed at an operating voltage of 7 *.5
volts, if this option is chosen.

For SOS product, diffusion fault criteria, passivation fault criteria, and
oxide gate bridge inspection criteria are difficult to apply. Therefore
inspect these devices for complete islands, bridging between islands, and
missing adjacent contacts from a row in a contact chain.

Percent defective allowable (PDA).

The class S device PDA shall be 5 percent for static burn-in and 5 percent
for dynamic burn-in for all failures, with a 3 percent maximum on functional
failures for either burn-in. Static burn-in failures for the split
sequence shall be cumulative for determining PDA.

If interim electrical parameter measurements are made to remove defective
devices from the lot prior to the burn-in sequence, the number of devices
that fail these measurements may be excluded from the PDA calculations for
cltass S and B devices. Following this, pre and post burn-in electrical
parameter measurements results shall be used as specified to compute PDA's.
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Those devices whose measured characteristics after burn-in exceed the
specified delta (A) l1imits or specified electrical parameter limits are
failures and shall be removed from the lot {see 3.5 and 4.5.3). The
verified failures divided by the total number of devices in the Tot
initially submitted to burn-in shall be used to determine the percent
defective for the 10t and the Tot shall be accepted or rejected based on the
specified PCA or one device whichever is greater.

4.3 Qualification inspection. Qualification inspection shall be in accordance
with MIL-M-38510.  Inspections to be performed shall be those specified in method
5006 of MIL-STD-883 and herein for groups A, B, €, D, and E inspections (see 4.4.1

through 4.4.4).

4.4 Quality conformance inspection. Quality conformance inspection shal)l pe.in
accordance with MIL-M-38510. TInspections to be performed shall be those sgec1f1ed in
method 5005 of MIL-$STD-883 and herein for groups A, B, C, D, and E inspections (see

4.4.1 through 4.4.4).

4.4.1 Group A inspection. Group A inspection shall be in accordance with table I
of method 5005 oF MIL-5TD-883 and as follows:

a. Tests shall be as specified in table Il herein.
b. Subgroups 5, 6, and 7 shall be omitted.

€. Subgroup 4 (C; measurement) shall be measured only for initial
qualification and after process or design changes which may affect input
capacitance. Capacitance shall be measured between the designated terminal
and Vgg at a frequency of 1 MHz. This test shall be performed using a
fixed sample size of 25 devices and an acceptance number of zero.

d. Subgroup 12 shall be added to the group A inspection requirements using an
LTPD = 15 and consist of the procedures, test conditions, and limits
specified in table IJI.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table 1T

of method 5005 of MIL-5TD-883 and as follows:

a. Class S steady state life test circuit of figure 4 or equivalent shall be
used.

b. A special subgroup shall be added using an LTPD of 15 for classes S and B.
This subyroup shall consist of a high voltage test of the input protection
Circuits, Vzap (see 4.5.4), With the release of Notice 5 of MIL-STD-883,
the procedure and requirements of test method 3015 of Notice 5 will replace

the Vzap test of this paragraph.

c. Class S electrical test requirements shall be as specified in table II
herein. Delta 1imits shall apply only to subgroup 5 of group B inspection.

4.4.3 Group C inspection. Group { inspection shall be in accordance with table
ITI of method 5005 of MIL-STD-883 and as follows:

a. End-point electrical parameters shall be as specified in table II herein.

b. Steady state life test (method 1015 of MIL-5TD-883) conditions, or
equivalent:

(1) Test condition D or E, and as specified in 4.5.2 and figure 4, or
equivalent.

{2) Tp = +125°C minimum.

(3) Test duration: 1,000 hours, except as permitted by method 1005 of
MIL-STD-883.
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Electrical performance characteristics.

TABLE I.
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Electrical performance characteristics - Continued.

TABLE I.
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Electrical performance characteriétics - Continued.

TABLE 1.
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TABLE II.

MIL-M-38510/245A

Electrical test requirements.

MIL-STD-883
test
requirements

Class S device 1/ 2/

Class B device 1/ 2/

TabTe 3/1 Table 4/]
ITI
subgroups | delta

Tl -

| Timits

Test
| circuit
figure

Ref

par.

[ TabTe 3/Table 4/7 Test
11T — 1 IV~ lcircuit
| subgroupsidelta |figure
[Timits ]

Interim electrical

parameters

T
|
|
{ Ref
|
!
]

4,2

Static burn-in I
method 1015

|
|
I
|
14,

Not
required

[
|
|
I
|
|
| method 5004
I
|
|
|
|

Same as line 1

|
I
[

1*

Static burn-in II

method 1015

3

b 9(4)

5/

Same as line 1

1*

4.2
4,5.2
4.2d

1*

Dynamic burn-in

4

|
|
[
|
|
|
i
|
|
|
|
|
I
N
I
I
|
I
!
|
]
!
|
[
|

Not

1
|
!
|
1
]
!
|
|
|
|
|
|
|
|
|
|
|
|
required|

Same as line 1

A
N
a

|
I
|
I
|
|
I
|
!
|
I
]
|
|
|
I
|
|
|
I
I
I
|
|
T

Final electrical
parameters
method 5004

|
|
[
4.
|
I
|
I
14
la.
|
|
I
|
|
|

|
I
|

|
|
|
|
|
]
|
|
|
|
|
|
]
| 5
|Required |
]
|
|
1
|
|
I
|
I
|
T

|
[
|
|
{
|
I
I
!
|
} method 1015
|
[
|
!
|
[
[
|
|

requirements

4.4.1

4.4.1

|
| method 5005
]
|

requirements
method 5005

4.4.2

-Pth
UI-P
ul\)

electrical
parameters
method 5005

4.4.3

electrical
parameters
method 5005

|
|
T
}Group C end-point
[
|
r

Group D end-point

4.4.4

4.4.4

Group E test
requirements
method 1019

I
|
|
|
!
|
|
i
|
|
|
|
|
I
I
I
|
|
}4 5.6
I

Table VI

|
|
1
|
|
|
:
i
|
|
|
|
)
I
|
|
r
|
]
i
I
|
|
|
A ]
|
|
|
|
|
|
|
|
]
!
]
I
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|

1
I
I
I
|
|
[
I
|
I
i
|
|
I
|
I
I
i
|
I
I
i
I
I
|
I
|
I
|
I
I
|
T
|
|
I
|
I
|
|
|
|
|
|
I
I
i
I
|
[

Table
VII

|
I
I
I
|
I
|
|
I
I
I
|
|
I
|
]
I
|
|
|
]
|
|
|
|
|
14.5.6
I
|

Table

|
|
[
|
I
|
|
|
|
|
|
]
|
|
|
|
|
|
|
|
|
1
I
|
|
|
|
Table VI :
]

|
|
|
|
|
|
|
!
i
]
|
|
A |
]
|
|
T
I
|
]
]
]
]
|
|

{*)
(a)

Blank spaces indicate tests are not applicable.
For subgroups 9, 10, and 11, only the worst value measured per device need be recorded when
variables data is required (e.g. during qualification).
indicates PDA applies to subgroup 1 (see 4.2.1).

indicates delta limits shall be required, and delta values shall be computed with reference to

either the initial recorded electrical parameters (see 4.5.3),

electrical parameters, as indicated to the qualifying activity.

The device manufacturer may, at his option, either perform delta measurements or within 24 hours
af;er burRI1n (removal of temperature or blas) perform the final electrical parameter measurements,
subgroup

11

or to the previous interim
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MIL~-M-38510/245A

Device types 01, 03, and 05

Device types 03 and 05

Case V
Case K
Ag ] 1@ \\-//7 18 Vop NC =———1 1 @ 24 F=———=x vy,
A
Ay E: 5 17 [ Ag A0 ] 2 23 ———— "6
Ay =/ 3 22 f————— A
A A
2[: 3 16 :I 7 A, T————0— 4 21 === Ag
A3 [: Y 15 C:] A8 A3 e 5 20 f————— NC
NC 1 6 19 [————— NC
AqE 5 14 FAQ
Aq e 7 18 ——— A9
Ag (] 6 13 ] Ao Ay =—=x 8 17 F=——m Ay,
a[] 7 12 {1 Ay, a =9 16 f=——=0 Ay,
N : NC c——————1 10 16 fp————— D
Wi s ttito W =] 11 14 fp———um NG
Vgg 9 10 ] cE Vss 12 13 f———"—1 ¢E
Device types 02, 04, and 06 Device types 04 and 06
Case V Case K
A e 2 23 ————— A?
As L} 2 17 [ a, &
A5 co———3 3 22 [ A8
All [: 3 16 :]AB Aq ]} 21::1A9
As [ 4 15 | ] Ag Ay &=———— 5 20 b————— NC
NC 3 6 19 /—————3 NC
Ao L} 5 14 [0y,
A0 e 7 18:300/00
Ay O] 6 13 [ 0b,70, Al === 8 17 =———=10,/0
A 9 —————
Ay [ 7 12 [ p,7, 2 T 16 D, /0
NC c/————— 10 15!:"—"::03/0
CE 8 D,/0 — ]
ce L] 11 L] 05705, S =/ 11 14— Nc
ss (1] 9 10 [Jw Vag 12 13— Y

FIGURE 1. Terminal connections.
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Device types 01 and 03

MIL-M-38510/245A

A
L.SB '8
ﬁ7 r_—)? O LATCHED A"s GATED 64 X 64
AS . ADDRESS |~ ROW |—#~
Ay [ Ay 6t MATRIX
A} o RESISTER[ g | DECODER
1 o
E & tor
o L°TGATED €OLUMN
} DECODER  |_
) Oo—d> 5|LATeHa LA and BATA 1/0[B|-ATHja A
L L
Vo D Q j
1) DoeDiiaren i 176 1s
D
<
_ A A
Eord>—r—n [ AT
LB} atcn|® - REGISTER
LSB A11 A5 A4 A3 A9 A10
Device types 02 and 04
LS8 Ag
Ag A, ,
T LATCHED [~ 75 OATED
Ay ! 64 X 64
Ag : ADDRESS ROV s
Ag 1 ReolsTer |4, | pecooer MATRIX
"R D !
L
e Lo {16 {16 {16 {16
N e
D oy O
o ‘:Dc L ’t{:jL - 1 _GATED COLUMN
Dl 0, O—:D} 'I 1 D;‘, I DECODER
4 AN N . AND
A
2% 0T ot L L oama
b, ag O_D [——— /Ck‘___L INPYT/ZQUTPUT
1
CE O_W__‘ “4' 4‘7
A A
v O—:Do . LATCHED
4 ADDRESS
REGISTER
FIGURE 2. Block diagrams. LSB A, A, Ag A
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Device type 05

MIL-M-38510/245A

FIGURE 2.

14

Ay
A 10— TRANSITION
DETECTORS
A , 4 SENSE
9~ BUFFERS, o AMPLIFIERS | g
A. _| AND ROW MATRIX AND OUTPUT
8 DECODER BUFFER
A 7
Ag—] E [ OE
* LE
Vop o= TRANSITION DETECTORS,
POWER BUFFERS, AND COLUMN
v CONVERTER DECODER
SS.—'" . Lo
| T 1 1 1
W_ —C—E Ao A1 A2 A3 A4-A
DECODER _
(SEE TRUTH .
TABLE)
VE E DATA IN
Device type 06
A ~ —'[55%
4
- VDD
A 5—————-{ p —e— VSS
A 6-—-——-———lg ROV HEMORY ARRAY
SELECT 1 ROWS
A 4 ————— 5 64 COLUMNS
Ag———I5—
Ag-—————-—{lig
D o /0 o COLUMN
B 1/0 CIRCUITS
|70 COLUMN SELECT
! ‘ Q INPUT
DATA
279, hi}»_ CONTROL
L
A A A, A
3 /Q 3 ‘ ?f>—— 273 7 {_<i§—<»
J,4
CE =
— ENABLE
W
Block_diagrams - Continued.

DATA OUT



MIL-M-38510/245A

1
100/ 101/ 1D2/1D3/ 1Q

I

I

|DevicelVy

I

pb
min

197 ‘Qs

I

Itype

T
|
I
|

0 {01

b e e

NOTES:

= 1/2 F0, F2 = 1/4 FO ect.

100 kHz minimum, F1

FO

1.

10 ps

7.2

2.2

— s o &

6.6

1.6

3000

"‘— CLK1/2

in board both types, with pins 7, 11, 12, 13, and

Type 01, 02; all input and output pins 47 kq.

B
H
w4
[ =
S5t
v ~—
c gee
(@] —_——g
2 — —
- ©T o wn
N o0
vy
[ -
O —m
L oo
lllll — v
-0
%p
;.m 22
-t Ql
¥ ¥4 o
- .
O (&

14 connected through 27 ko resistors to frequencies shown in table.

resistors on other pins.

depending on pin

06; pins connected through 2 ko to 15 kg,

[}
—
Fal
~
s
=
o-—
©
@
4
«
O
e
b=
| =4
ow—
vy
-}
-
-~ O
0 o
© o
ey
[
3
>
4

Dynamic burn-in and steady state life test circuit.

FIGURE 4.
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Device types 01, 03, and 05

MIL-M-38510/245A

=1

o

o

1

o

Device types 02, 04, and 06

DD

DD
‘ ’ | |
|IDevice | Q
}type imi
|
\\_// T lV
I o1 1Yo
" N— Ao VDD I {2
- AA— A AL L AMA—o | !
| N R
{ ]
—a—i A, Ay b—A—9 | |
A A { 05 erD
——AA— AWAA———
3 8 S Iz
—m—1 Ay Ag AN—ey !
+—wn— Ag Ao ANA———4
Q Ayp —wn—9
b A—{ W D —Aav—ort
VSS CE A A A
——ANA——
—NVN—
—AA—
—— A A—
Device Voo
type min +— NV
——AA—
01 5.0V
03 6.0 V A
04 6.0V
05 7.0 V _'_
05 7.0V -

NOTES:

ndHWN -
e o o o o @

A11 inputs are connected through a 1 ko to 15 ko resistor.

05, 06; For static II burn-in change input connections to Vss.

05, 06; Checkerboard pattern filling array for Static I.

05, 06; Inverse checkerboard pattern filling array for Static II.

For device type 06 the pull down resistors on the outputs are not required.
Output pin device types 01, 03, 05; connected either through a resistor to

As . Vop
5 Az
4 Ag
. A
s Dg/0

Ay D, /0,

A, D,/0,

CE D, /0,
ss v

a power supply or directly to a voltage divider across the supply rationed

as shown.

FIGURE 3.

Static burn-in circuit.
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MIL-M-38510/245A

Device types 01, 03, and 05
Vop

[

(Ag—1 OUTPUT
Ay — 2
Ap—3
INPUTS Ay—]5
IN ACCORDANCE | Ag—16
WITH v —8 cL
TABLE 111 4 TE —10
AND D —11
TOPOLOGICALLY | Ay —12
TRUE Ato—113 Vss
PATTERNS Ag—114 Device type 02, 04, and 06
A7 —116 oUTPUT
)3 v
Vss fo
(CAe—1 18 1p o sa, oL
Ag—2 14
Ay—3
Az ——y4 Disza
INPUTS Az"—— 5 13—t Vss
IN ACCORDANCE | A, —1s Dy/ap
WITH Ap—7 12 R — ~
TABLE 111 { Tt —1 8 L] SAME AS LOAD CIRCUIT|
AND v —10 Mu——{ ON THE ABOVE OUTPUT |
TOPOLOGICALLY | po—14 11 -
TRUE Dy —{13
PATTERNS Do—12
Dz—111
Ag— 15
\_Ag—1]16
A7——117 9
Vss
NOTES:

1. C = 50 pF £10%.
2. Dynamic current load forces if used by tester.
IgL = 2.0 mA and Igy = -1.0 mA.
. A?'I t7Ly and tryp < 10 ns.
. A1l generator output impedance = 50Q.
A11 voltages measured with respect to GND terminal.
Load should be modified for high Z measurements.
See figure 6 for waveforms and figure 7 for timing conditions.

~NOY N W
o e 0

FIGURE 5. Switching time test circuit.
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MIL-M-38510/245A

Device types 0l and 03

READ CYCLE WAVEFORM

tAVEL tELAX tavEL

el
A IR INEXT
t D ¥ PELEL, f bt
EHEL ——otep——— 'ELEH o1— 'EHEL—®
— au N
CE__JJ N Ve N—
~o— teLQv .
— H
—o TeLox EHQZ
Q VALID QUTPUT
w
=1 0] 1 2 3 4 5
TIME I | t ! t ¢
REFERENCE | | I ] l o
TRUTH TABLE
Inputs Output
Time o
reference |CE W A Q Function
-1 H X | X z Memory disable
0 1 RV YA Cycle begins, addresses are latched
1 L H X X Output enabled
2 L H | X ) Output valid
3 I H X v Read accomplished
4 H X 1 X z Prepare for next cycle (same as -1)
5 1 Hiv z Cycle ends, next cycle begins {same as 0)

The address information is latched in on the chip registers on
the falling edge of CE (T = 0). Minimum address set up and
hold time requirements must be met. After the required hold
time, the addresses may change state without affecting device
operation, During time (T = 1) the output becomes enabled but
data is not valid until during time (T = 2). W must remain
high until after time (T = 2). After the output data has been
read, CF may return high (T = 3). This will disable the
?utput)buffer and ready the SRAM for the next memory cycle
T=4).

NOTE: See figure 7 for test conditions.

FIGURE 6. Read cycle, write cycle, read/modify/write cycle waveforms and truth tables.
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MIL-M-38510/245A

Device types 01 and 03

WRITE CYCLE

TAvEL
------- v.v.v.v.v.v‘v.v.v.’.vov‘v v.v.v.v.;.o‘
! s &R EERILLIAHKKAR

NEXT AD

o

0 B3 B R K e DA
Q HIGH-Z HIGH -2
TIME 4 4 j“ 1“ ;
REFERENCE | il T
-1 (¢} 1 2 3 )
TRUTH TABLE
Time | __ Inputs = Output .
reference’|CE W A D Q Function
-1 H XX X /A Memory disabled
0 v Lfjv v z Cycle begins, addresses are latched
1 L X | x X FA Write in progress internally
2 S X X X z Write completed
3 Ho X 1x X z Prepare for next cycle (same as -1)
4 T LYV v /A Cycle ends, next cycle begins (same as 0)

The early write cycle is the only cycle where the output is
guaranteed not to become active. On the falling edge of CE

(T = 0), the addresses, the write signal, and the data_input
are latched in on chip registers. The logic value of W at

the time CE falls determines the state of the output buffer

for that cycle. Since W is low in the early write cycle, the
output buffer is latched into the high impedance state and

will remain in the state until CE returns_high (T = 2). For
this cycle, the data input is latched by CE going low; therefore
data set up and hold times should be referenced to CE. When

CE (T = 2) returns to the high state, the output buffer disables
and signals are unlatched. The device is now ready for the
next cycle.

NOTE: See figure 7 for test conditions.

FIGURE 6. Read cycle, write cycle, read/modify/write cycle waveforms and
truth tables - Continued.
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MIL-M-38510/245A

Device types 01 and 03

READ/MODIFY/WRITE CYCLE

taveL teLAX

o
A ADD VAL 1D KRR R NE X
t
EHEL  |wo— —0-1
CE j N /
o twHEL -———— tWLEH -
s | WLWH
iy - N\
W
ST N\l W/,
DVWL. - fWLDX
D DATA VALID X
eLox la— tELQV—o j YEHQZ —
qHiGH-Z R K VALID DATA OUTPUT
SO S S A ?
REFERENCE | o l 3 A
TRUTH TABLE
Time Iﬂputs Output .
reference | CF W A D Q Function
-1 H X §{X X z Memory disabled
0 L H|V X yd Cycle begins, addresses are latched
1 L H|X X X Output enabled
Z L O H|IX X v Qutput valid, read and modify time
3 L V1 x v ) Write begins, data is latched
4 LoX | X . X v Write in progress internally
5 S X1 X X ) Write completed
6 H X1 X X YA Prepare for next cycle (same as =1)
7 LI I VAR { Z Cycle ends, next cycle begins (same as 0)

The read/modify/write cycle begins as all other cycles on the falling edge of
CE (T = 0). The W line should be high at (T = 0) in order to latch the output
buffers in the active state. During (T = 1) the gutput will be active but not
valid until (T = 2). On the falling edge of the W (T = 3), the data present
at the output and input are latched. The W signal also latches itself on its
low going edge. Al1l input signals excluding have been tatched and have no
further effect on the SRAM. The rising edge of CE (T = 5) completes the write
portion of the cycle and unlatches all inputs and the output. The output goes
to a high impedance and the SRAM is ready for the next cycle.

NOTE: See figure 7 for test conditions.

FIGURE 6. Read cycle, write cycle, read/modify/write cycle waveforms and
truth' tables - Continued.
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MIL-M-38510/245A

Device types 02 and 04

READ CYCLE

R N )
R R E IR RITR
..... R R AR SRS

H
VALID DATA OUT )DG—L—
W HIGH
TIME SR ¢ ! 4 A S
REFERENCE | / T | T I
-1 0 { 2 3 4 S
TRUTH TABLE
Time _ﬁInEyts Data 1/0 .
reference | CE W A pe -~ Function
-1 H X [ X z Memory disabled
0 1 HV z Cycle begins, addresses are latched
1 L H X X Output enabled
2 L H X ) Qutput valid
3 S OH | X v {Read accomplished
4 H X | X z Prepare for next cycle (same as -1)
5 1 KV z Cycle ends, next cycle begins {same as 0)

The address information is latched in on the chip registers on
the falling edge of CE (T = 0). Minimum address setup and
hold time requirements must be met. After the required hold
time, the addresses may change state without affecting device
operation. Quring time (T = 1}, the outputs become enabled
but data is not valid until time (T = 2). W must remain high
throughout the read cycle. After the data has been read,

may return high (T = 3). This will force the output buffers
into a high impedance mode at time (T = 4). The memory is now
ready for the next cycle.

NOTE: See figure 7 for test conditionc

FIGURE 6, Read cycle, write cycle, read/modify/write cycle waveforms and truth tables - Continued,
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MIL-M-38510/245A

Device types 02 and 04

WRITE CYCLE

teLax

| IS
BRI R R R R R R R AR R L I
SRR R R B R BRI XU RX KN IR EANRII
SOOOOQOOOOCIOCAOC OO COOOO0 )
’v’otvfofo.0:0:':OfO.'.’.’.‘.’.‘o’o‘o’o’o‘.‘.’.’.’.‘.‘.’.”O?Ofo’o’o’.’.’.’.‘.b’o'o‘o‘ NE __E

' - tWLEM n
—o WLEL (e— ' :1 EHWH
— fap————— 'WLWH
w ZAN AN . /W/Am
wLOV
D/Q HIGH Z l/ VALID DATA INPUT]| M HIGH Z
L— tovwH —a] lln—'wnoz
lat—— ELWH —
TIME ) ) ) 4 ) A A
REFERENCE | | | | | | |
-1 0 | 2 3 4 5
Time __ Inputs :
reference |CE W A DQ Function
-1 H X} X Z |Memory disabled
0 L. x| Vv Z |Cycle begins, addresses are latched
1 L L | X Z |Write period begins
2 L f31X V |Data in is written
3 f H] X Z |HWrite completed
4 H X | X 2 |Prepare for next cycle (same as -1)
5 U x| v Z |cycle ends, next cycle begins (same as 0)

The write cycle is initiated on the falling edge of CE (T = 0), which latches
the address information in on chip registers. If a dedicated write cycle is
to be performed and the outputs are not to become active, tylEL and tgywH
must be met. Under these conditions, ty_py is unnecessary ans input Eaga
may be applied at any convenient time as ?ong as tpyyH 15 still met. If
tNLEL is not met, then the outputs may become enab?e! momentarily near the
beginning of the cycle and a disable time (tﬁ Qz) must be met before the
input data is applied (ty_qz = twipv). Simi %arly, if tgnwy is not met

the outputs may enable briefly near the end of the cycle.

The write operation is terminated by the first rising edge of W (T = 2) or CE
(T = 3). After the minimum required CE high time (tpygL), the next cycle  _
may begin. If a series of consecutive write cycles are to be performed, the W
line may be held low until all desired locations have been written. In this
case, data setup and hold times must be referenced to the rising edge of CE.

NOTE: See figure 7 for test conditions.

FIGURE 6. Read cycle, write cycle, read/modify/write cycle waveforms_and
truth tables - Continued.

22



MIL-M-38510/245A

Device types 02 and 04

READ MODIFY WRITE CYCLE

taver teLax taveL
A EERRELRLPK_VaLID 0D NEXT ADD
1 —— tELEL
EHEL—e" 1
-/F__N‘——-———— TELEH EHEL
CE N
— > et "W WH N
[y} / 7 \\\\\\\ A
t
] wLQZ
tavwi | . 'DVWH-—P\to— twHDZ
0/Q — HIOHZ DATA OUT INPUT DATA HIGH 2
BLOTT teLQv-e Wov/. ’
TIME L) ) | 2 ) 4 L I A
REFERENCE | 1 o | | |
- o] i 2 3 4 5 6 7
TRUTH TABLE
Time __Inputs Data 1/0 .
reference | CE W A 0Q Function
-1 H X ]X z Memory disabled
0 1 H LV YA Cycle begins, addresses are latched
1 L H]X X Read mode, output enabled
2 L H|X v Read mode, output valid
3 L L (X Z Write mode, output high Z
4 [ I § v Write mode, data is written
5 f H X z Write completed
6 H X[ X A Prepare for next cycle (same as -1)
7 1 Hv Z Cycle ends, next cycle begins (same as Q)

If the pulise width of § is relatively short in relation to that of CE, a
combination read-write cycle may be performed. If W remains high for the
first part of the cycle, the outputs will become active during time (T = 1).
Data out will be valid during time (T = 2). After the data is read, W can go
Tow. After minimum ty w4, W may return high. The information just written
may now be read or {E may return high, disabling the output buffers and
preparing the device for the next cycle. Any number or sequence of read-write
operations may be performed while is low providing all timing requirements
are met.

NOTE: See figure 7 for test conditions.

FIGURE 6. Read cycle, write cycle, read/modify/write cycle waveforms and
truth tables - Continued.
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MIL-M-38510/245A

Device type 05

fe——— 'avav
Ao™A1
F“-—-nNVQ\/—-——-
'ELQV—-———a— //
CE / -] 'avaz
he—t EHQZ—-]

OUTPUT DATA OUT /\——-—-

I T | |
ICE IW | Mode |Output |
J ) } |
1 | | | |
I'H IX | Not IHighZ |
| | |Selected | |
L IL | Write IHighZ |
: L :H : Read =D out :

FIGURE 6. Read-cycle timing waveforms.
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MIL-M-38510/245A

Device type 05

L ' Avav

-A

o

e TELWH——————

S B 'ELEH

P AvWH——— ]

e Taywi- ! WLWH——]

/]

' DVWH—

|

e——' WHA X——o=

! wHDX

D / VALID

FIGURE 6. Write-cycle timing waveforms.

25



MIL-M-38510/245A

Device type 06

- ! avav
ADDR
_______\ 'ELEH —_—
- t AVWH -
AV Wttt WLWH - ! WHA X—]

/

-‘-'DVWH—U--C—-——F‘-'WHDX

/// VALID
¥ ‘ —

FIGURE 6. Write-cycle timing waveforms.
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MIL-M-38510/245A

Device type 06

>

DDRE

w
wn

\

\
\

2

\\\

e 'ELQV—»  |a——TEHQZ
tavaz
Dout V
ACTIVE VALID
==

==

] T__ 1 |
}Function :C {w {Data pins {
T 1 1 I
| Read 10 11 |Output |
| 1 | ldependent |
| I | lon data |
J [ |
IWrite {0 10 |Input ]
1 b |
| Not {1 IX [HighZ |
lselected | | | |
| I |
FIGURE 6. Read-cycle timing waveforms.
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|| Write enabTe read mode setup Time

11 % } Device types |V
| | e
I | | ol | 02  Junit |
| Timing ] ! ] ! ! ' !
Iparameter | Description ;Min |lMax ||M1'n |lMax Il i
}tELQV i Chip enable access time } 1120 { :120 { ns l
TavQy { Address access time |l {120 { I‘IZO { ns {
}tELQX { Chip enabTe output enabTe time } 10 Il I 10 ll { ns
}twmz II Write enabTe output disabTe time } { { { 50 Il ns I
'[tEHQZ I[ Lhip enabTe output disabTe time { } 50 } { 50 { ns {
ItELEH IT Chip enabTe puTse negative width lIlZO { {120 { i ns
TEEHEL ‘T Chip enabTe puTse positive width [ 50 T 750 | IT ns ‘
{ItAVEL { Rddress setup time I} \ {l l} 0 |$| } ns |
TEELAX } Address hoTd time } 07 140 T T ns }
lftm_w“ ITWN te enabTe puTse negative width | 20 |F =120 } ns |
l[twLEH : Write enabTe puTse setup time to chip disable } 70 : ||120 { ns
;tWLEL II Write enabTe puTse setup time to chip enable : 0 IF } 0 } ! ns
}tELWH lT\'hr‘n‘.e enable puTse hold time from chip enabTe Il 40 : {120 } ‘ ns
\rtELDX ; Write data holTd time } 4 } } } } ns
IFtDVWH ]I Data setup time : IF ll 50 } : ns
lrthDX |FDan:a hoTd time } } ; 0 } } ns |
lltELEL jl Read or write cycTe time lll70 } }170 : : ns II
:tDVEL TI Write data setup time } 0 % |I Il } ns
IrthEH ]Y Write enable high to chip enable high % 10 II % = % ns
1:1:0\”,”_ :T Data valid fo write time I: l= i 0 E I= ns
|rtEHNH TOutput high-Z time i { lf 0 |[ } ns
TEpVWL ["Data setup time o I | I ns
:rtwLDX : Data hoTd time :.25 { { : 'I ns }
[tm_[)v ITwrite data delay time !\ i— i 70 i i ns
ITWHEL ; ] lr { { ll ns

FIGURE 7. Timing test conditions over operating temperature range.
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{T i E Device types i
} } ‘l 03 { 04 { 05 06 Unit Il
:;;ﬂgggter s Description Min {Max {Min iMax ‘Min {Max Min {Max *}
{EELQV i Chip enabTe access time i i300 i i300 i EZSO } izoo I ns }
lﬁ;AVQv lT Address access time ll 5320 }320 }?_50 }250 ns ‘I
]TtELQX 1‘ Chip enable output enable time l' ~ ’F.[(IG ’ lllOO l { | 20 ll lfns I|
{tNLQZ {‘wrfte enable output disabTe time } ‘ ‘ }IOO { % ‘ { { ns {
}TELEH { Chip enabTe pulse negative width I‘JOU l[ {300 { {’ZZU{ {200 { |fns {
'TtEHEL } Chip enabTe puTse positive width ‘120 { {120 { { IT { { lf ns 1
TeaveL | Address setup time T2 1271 T 1 1 T Tns']
|rtELA)( = Rddress hold time : 50 { =mo } ll IT } } lrns }
{tNHAX } Address hold time : } } : Ir43 lr { 10 ll lrns }
%twLNH %'wrfte enabTe pulse negative width } 80 { :300 ‘ }IIS } :150 { } ns {
}twLEH }”erte enable pulse setup Time To chip disable 1200 % %300 ‘ } % 1 a } ns {
ITtm_EL ]l—‘vlrﬁe enable pulse setup time to chip enable { 0 { { 0 { { : { { { ns |’
%tELwH %write enable pulse hold time from chip enable i 80 % £300 i % i é i % ns §
TEELDX [ Write data hold time [ 80 | ] | | l ! T T ns

Irt[)va Iﬂfafa setup time : } ||zoo : =120 ll :75 ll |I ns |l
1rtwuox ‘W’afa fioTd time ll ‘r } “37} ‘I 10 # % 5} } ns ‘l
%tELEL }'Reéaﬁar write cycle time }420 % }420 } } } } : } s }
%tAVAV % Read or write address cycTe time : } { lt ‘rzso : :250 % lT ns }
lrtDVEL Il Write data setup time : 0 ; } } |[ } } } } ns }
%tNHEH % Write enabTe high to chip enable nigh }’tr} ; : } } } } % ns }
¥tELNL } Write output output high-Z time } 0 } } 0 } } } ‘ ﬁ } ns }
itQVNL % Data valid to write time s ] l iiyl E | ‘ | l ns '
TTEHWH T Output high-Z Time T 0 0 { WS

|”’—DVNL T Data setup time } 0 { % { % { %7 : ns ’
|['CWLDX {Aﬁafaﬁﬁ°1d time : 80 : : : : { I % % ns

\rtELDX ‘TTarTy write data ‘[ 80 } ; : } ns } } ‘F t ns }
{fNLDV %’erfE_data delay time } ; :IOO : : ns : : } l ns #
IH:HHEL ; Writé enadle read mode setup time ; i) { 2 { { ns l l % ns ‘{
%tAVWH %Kddress setup to end write time % i i E %205 5 ‘%ﬂnr% } ns %

FIGURE 7. Timing test conditions over operating temperature range - Continued.
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TABLE III. Group A inspection for device type 02 - Continued.
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Group A inspection for device type 03 - Continued.

TABLE III.

e — —

T

pll s
| T = +25°C 1 T
| |

{Measured
Jterminal | Subgrou

{
|

18

T

10Nns

@ x
N 3
ouL0 =
Epd
i
e
(=}

2 =

S -

Y x
(=]

wl e

- wy

= g-(\l

= ]

El 3%

lad '

o on

b .gu =

» =

@ =

[ L_

Terminal condi

ol o~
—
@] —
-

MIL-M-38510/245

- o
RILZ =M 0 2T22LE

A

Wz = 8z z = =3 8 =233

w

o= >
=2 (=) Q
= = =z w )
o Lw o . H
w wy

GND
GND

5.5 ¥
5.5 ¥

GND

5.5V
5.5 ¥

GND

5.5V
5.5Y

=
2 = Q
Zws = = =2 = 3 w
[ [} 3 . .
w w w
> =
v w
wn n
> >
o =
= = n w
& [} . .
w w
S SRR KR
>
2lw |8
= 3 . <]
w

1
|

GND

5.5V
GND

o] o
wl o~
<[ w

o =
] e
>
Q
~ o~ o WwZ= =25 =z 2=3= 33 3
< -3
wn
@ 2«
o N Ol ML WNWOMNWND NN M DO I
8> 2| @E| MmO mmoad sT ey aI T
mw
109
4 O£ o
= —
Fow o
= E @
«n
o
o
[ =
> =
P2 i

GND

GND

-
o [ o
w w
Ead -
wy wy
w uy
w wy
w wy
o= Ead
=] Q
=z =z 5 = = =z (%3] w0
5| & » ?
w w
—
ke >
(=] Q
== g = = =z =z wy w
z | 3 0 0
w i
- =
. 212 [w | w
= =7 (] [T) » .
L_ L__ w w

- —

IoHz

37

65
&6

r
{

|
|

IIOLZ

See footnotes at end of table III.



MIL-M-38510/245HA

*II1 3iqel 3o pus 3 $330Ul004 33§

| ] | | | | | | 1 [ D D R e e R [ — b 1 | | | !
1w | | | ! e O Tasst /et 2T /Ay Ny A R R A aw | T L A T2 £ A N7 T N7 U T T U B3 S (- VA | d0aar]
| 1 1 Lo _L 1 1 I | L 1. | 1 1 1 L 1 i i i 1 1 I 1 | , I} | !
| [ xew | UK | '
| U U |
I 1 ! |
| | 3,52+ =01 | i
P o oo . 1 .21 dnoaBang) e B
] [ | | i | | I N N e e — — — - | = |_I~I l_ _ _ ,_
| i i ooe | I S bASy | /TT L /ATl /AT AV AT T AT /1 anNe mn /11 T/ /M /1 Viis AR (7} AR
! Jod L ] I i | ] 1 | “ “ __ " “
I I | | 1 1 | - 1 __ —_ —_ —_ . — — — — —
“ | i 1 oeg | | b tasvl /I | /3 n o Aty Ay At lo/m aN9 /m /1t ATEN it /1T 4 /1 | /T 0 1 v |9 By _ >a>§_
1 | | [ i i % l i ! 1 I | L { | { —1 I | 1
| | | U] xew | um |
i | L L 1 |
| | | |
| 12,86~ =90 12,521+ =31 | 3,52+ =3 i
L. LT1 dnodbans | of dnoabgng | 6°dnoubang . _ i
I | I | | ] ] | I ] 1 I I i ] ] i | | { 1 | | | s3sey |
| 1 | | | N T D T | —— — i 1 | Leuoiy |
At i | I /ot 1 /ot o] /ot /ot oty Jov}y Jot| Jou| Jor| for i /OTi aNe | /T | /et ottt /o1t /01 K 3N B T 1 -~ounj|
] | J. | IS S| i 1 i I ] I 1 1 I ) i 1 1 ] I i
1 | ] | | _ ~ _ * * ] _ 1 1 | | | [ i ] 1
| 1 | | | _ _ — _ _ _ _ U | ~ _ 1 _ 1 _ _ | | I onma |
Al | | | o€ | agy /6 13 s 1 /61 /& /6| fo _ 6 /61 a1 f6 /61 /6 /61 /s /6 1 2| 1 ¥Md |
1 ] L A 1 1 | 1 1 [ | 1 I 1 L ] ] ] ] ! ]
I XeW | UiW i
| 1
3,521+ = J1
g dnoubgngi . |
| ! | 1 I i I | | { | | | | | | ] | | i i
| J | | | I 1 | anduy | [ _ _ o _ 1 _ 1 _ _ I _ ~ e e ] ] |
[ 4d | I I f 1 8| | we3 | o | /8 /8 /80 /8 /81 8| /8 || /8 aNs | /8 /8 /81 /81 /81 /8 { /8 | 1wl zrog Iy |
R ] I L i | ] I ] 1 ] | ] | ] I | 1 | 1 1 1
| | Xew | uiW |
1 SO S
| t f
| | 2,82+ = 31} .
] Lt dnosbangy
_ * | i | | | | I | 1 [ 1 | | 1 ] | ] * _ _
_ " " | o G LY N N N N . L P | | e e e 74 ¥aag
L } I I I | 1 1 { | | | i [ I 1 { | ]
_ _ ~ | | | 1 [ 1 I | ] I ] ] ] ! ] ] _ _
" N [ “ 1w | [T n M " M “ M " “ " " N - “ w h " N “ M “ ® “ " " w1 69 €ady
i i I ] 1 I 1 1 I 1
_ _ } I | I _ | | [ | ] ] | | | | t | { _ _
n w i Fow | w /9 U4y B M " " N P " M M w o] | T L T T U | €adr
A1 | __ 1 1 _ | _1 1 I 1 ] 1 1
| 1 | | i — ! | ] ] | { | | |
vt | 00z| 1 oozl 00z| | /5 Q0A] A S°5 | ON9 (it} aN9 aNg aN9 aN9 aN9 N P | | o | oNo | aN9 | oNs | an9 | aw 19 5008 a9y
1 ] | | ] I | 1 I ] 1 1 ] ] ] ]
] ] ] | | | ] ] i ] | ] “ou
| | xeW | UMK | Xew | uUlW | XeWw | uww | | | 9y | Ly By 6y 0ty Tly a 1 SSp A ) Sy by vy &y | Iy Oy 3s3]
| 1 | 1 ] 1 1 | L . I ] ]
| | | [ | [ £2 22 12 81 [43 91 ST ~ €1 21 Tt 6 8 3 s 1 ¥ € R _ _
] | 9,56~ =931 | 3,621+ = I1 | 2,62+ = 3L | ] L I ] ) I |
| | ¢'dnoasgns | & dnoabqns | 1°dnoubqns | peujuay 81 71 91 ST v1 | €1 21 1t |l o | 6 | 8 L1 9 S vy |t e | 1T | | poyiam | |
toaung i I | paunseay i _ _ 1 1 1 | 1 L ] I A | e88-alSi LoquAs|
t | SILBL| 3S8) i _ SUOL31pu0d eUII3) Poased | -1 | t
1 I 1 1 VA ; | I 1 I
*panuijuo) - ¢0 adAy ad1Aap a0yl U0|338dsUl ¥ N6y ‘111 318Vl

38



MIL-M-38510/245A

*I11 8|QP3 JO PUd I® S3J0UJ004 IS

| I | | | | | | | | 1 | | | ] 1 | | | | | | | | | | | I | |
| | | | | ] I | 43y3abog| 1 | | | | | | | | | | | I 1 1 | _
m _ _ _ “ * ! | sanduy | ] 1 | 1 | | | 1 | | ] _ ~ * ~ v ~
y 01} Ity [ASSTASSTASSIAGSS|AGS|AGS] ASS]ASS | AGgS . ASS | ASSIASSIASS | AGS | ASS|AGS|ASS (13 0108 THIp
+ ! | 1 ! L " “ __ " " “ ~r — L | | ] | 1 i I i
! ! ! b = = = | | i | | ] 1 | |
_ w w I 2 1 vz J v°2]  Ob-€ ASH I ASH)ASY]AGY UG R B R B . A S Y IASPIASHIASH|ASY ] AGSY ve | 9008 HOp |
1 | i | “ { L_ | “ “ “ i _r ASP . aNo9 S'p)ASY] ¥ __ | | “ ] |
| ] i | ] ] — i _ ~ _l_
_ w1 9ol AL ool 1 O0-€0] ASy 1 ASP I ASYIAGY 20 el el /2 llash N awo | ASHLASYIASY “ ASH I ASH ] ASH|ASY I 1008 10,
L ] | ] L ] ] | ] 1 1 1 - | | J 1 | | | 1 1
| | | | 1 | | | [ | 1 | [ | 1 _ | | |
[ 1 | | I w oW | Ly | 1 vt oos-| | | | 1 | _ _ M _ | | | Z€ |
[ I | | Fow bow 8y | | 1 v os-| | 1 I | 1w | i ! | 1€ ]
[ | J | [ | by | | | 1 v 0s-| | | | _ | | | I | ot | | _
[ | i | 1w |« 1 O/0q| | 1 | | v os-| | 1 1 fow | i | | I 6 | {
[ ] ! | [ | Mcmm_ | | 1 i | v 05-| o o5 | | [ | __ " “ ww “ “ “
. _ _ _ _ " M _ £0/¢a _ _ _ _ _ _ _ v cm._ _ . ” __ “ | i 19z | | |
[ { [ { [ w | X | { | { _ ~ * [ AN | | 1 i { [ s¢ i { |
I owl | | | I v N I ] | | | I w1 ¥ o0s-] i | | i | ] 1w | _ _
[ | I | [ | o | | | | | { ] | 1 | ow 1 v 05-] i | I | i | €2 |
| | | 1 Pl w Iy | | | | | | | | il 1 . | | 1 ¥ 0s-| 1 1 22 | | _
[ o f | | bowl W O ] ] ] i | ] i : { i { v g5-| | Tt i
o L I T B B | I i | ! | | e l ! _ | v os- U oo | ! |
[ “ " “ “ M " “ m< “ “ " “ “ “ { “ o« | | ] | v 05- . 1 61 | 1
b . . v .| | | 1 vt 0§- 81 !
I I i i 1021 10t ¥ “ i ann | { “ | ! i 8-_ i1 _ _suszi
4 | | 1 L 1 ] 1 | ] | ] _
1 1 | _ _ _ | ] | ] | | ]
[ — i | N " Ly " vt 0§ i | i oot | | |
- “ “ . . m< “ v oS o | ] | | | joST | ] |
[ ] L] v " 0§ | | | I | ] | | | | 9T | |
- _ ! . . /%l . v 05 ! i i ! | i [ I _ o€t | ] _
| 1 | | N /laj vt 05 | | | | i | | 121 | | |
lowl ] } p . /%] . ] ! ] | 1 vhos | | i ] ] j | [ i |
I I | A T £/t [ [ [ [ | I v os | ! ! ! i i i Lo | | _
[ | ] . Al . _ | _ | _ _ V" 08 i [ | 6 | _
[ | I . . 33 “ ] | _ ¥t 0§ 1 i | 8 _ _ _
| ] ] | o 5 N ] ¥ o5 | i |1
[ | | - ly . ] ¥ 0§ i ] 19 | | _
bWl | | R Oy . _ _ | | ¥ o5 i i | § | |
Il | | =l ty " | _ 1 [ vt 0§ ] ! oy ] i
1w “ | “ 1w “ Wt m< __ .. __ __ “ “ " “ “ _ “ { “ { “ v 0§ | . “ “ € " | "
" | . . v " | [ v 0§ z i
w A | ] 1 0z 10 W | aN9 | 1 | | I I 1 i ! _ | | | | fvios| 1 | j (S0d)314
| I 1 | 1 ! 1 ] 1 ] |
I 1 ] | | 1 | rou | | |
I | XeW [ utw | Xxew | utk | xew | uiW g, iy 8y Sy | O9/0q | Toslg a %y Iy Oy Sy | W | S | % | 301 ! !
| 41 1 | ] [ | _
i | [ €2 2 12 81 I3 1 6 ] 3 B vy | € 1 2 1| A i
] 3,86 =911 2,521+ =L | 3.g2+ = AL | 1 | | 1 | [ 1 ] 1 | _
| ¢ dnoabang | ¢ dnosbans | 1 dnoubans | teviwaz)” g1 | 7T | 91 ST 1 T | et 8 3 9 s ! v I g 1 2z 1 1] | poyau |
| 3tuni 1 | L paansean) 1l 1 1 1 1 I | | | A | £88-01S] LogquAs|
| i ST 359) ] I | ased | - | !
L ] L ] I | 1 i

“¥0 9943 954A3p Joy’ UOJ3II9dSUf ¥ dnods “III 31Vl

39



Greup A inspection for device type 04 - Continued.
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Group A inspection for device type 06 - Continued.

TABLE III.
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1/ Pins not designated”may be high level logic or low level logic. Exceptions are as follows:

- VIC& s) test, the Vss terminal shall be open, or if tester limitations prevent open, the GND
condition is permitted; Vip(pag) tests, the Vpp terminal shall be open; Ipp test, the output
terminal shall be open.

2/ Contents of addressed cell shall be data 0, Ig. = 2 mA for VgL meqsuremenfs, or VoL = 0.4V

for Ig. measurménts.

3/ Contents of addressed cell shall be data 1, Igy

-1 mA for VgH measurements, or Vo4 = 4.35 V
for Igy measurements. .

1

4/ The device manufacturer may, at his option, measure IjL and I1H at +25°C for each individual
~  input or measure all inputs together.
5/ Fill memory with checkerboard data pat?ern.
6/ Fill memory with 1's.
1/ Fill memory with 0's.
8/ See 4.4.1c.
9/ Power down test (PWRDWN) terminal conditions shall be as follows:

a. Use load specified on figure 5.

b. The power down test shall be performed as follows:

(1) Power up RAM to full functional voltage.

(2) Write topologically true checkboard pattern into RAM memory array.

{3) Reduce Vpp to required voltage. A1l device inputs shall be reduced along with Vpp,
exercising special care to avoid latch-up.

(4) Maintain RAM at reduced voltage.
(5) Measure the leakage current during this period.
(6) Raise Vpp to full functional voltage.
(7) Verify RAM contents to be unchanged from patten written in (2) above.
(8) Repeat steps (1) through (6) using the inverse checkerboard pattern.
10/ Functional test terminal conditions shall be as follows:
a. Use timing parameter and limits specified on figure 6.
b. Use several patterns (see appendix).

c. Use load specified on figure 5.

d. Vpp per appropriate type, see table III; Vi = Vss; VIH = VDD
11/ Timing test terminal conditions shall be as follows:

a. Use timing parameter and Timits specified on figure 6.

b. Use pattern of choice.

c. Use load specified on figure 7.

d. Vpp per appropriate type, see table III; Vi = Vss; VIH = VDD-

49



MIL-M-38510/245A

Operating current test (Ippop) terminal conditions shall be as follows:

a. Period =1 us using a write cycle loop during measurement.

b. Use topologically true checkerboard pattern (see appendix).

c. :gk 360 V; Vig = 5.5 V for device types 01 to 04, Yy = 5.25 V for device types 05

Inverse checkerboard data pattern.

Guaranteed but not tested.

a. Vy = Vss, Vi = Vpp for 4.75 V MARCH, MASEST, GALPAT, tayqy, and tpLqy tests.

b. Vi = 0.8V, VI = Vpp/2 maximum for noise fmmunity and 4.3 V MARCH tests. 1 MHz cycle.
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4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV
of method SUUE of MIE-S!D-883. End-point electrical parameters shall be as specified
in table II herein.

4.4.5 Group E inspection. Group E inspection is required only for devices

intended to be marked as radiation hardened. When group E testing is performed, it
shall be in accordance with table V of method 5005 of MIL-STD-883 and 4.5.5 herein

4.4.6 Inspection of packaging. The inspection of packaging shall be as specified
in MIL-M-385I0.

4,5 Methods of inspection. Methods of inspection shall be as specified in the
appropriate tabTes and as follows.

NOTE: In order to prevent "latch-up” during device turn-on and also prevent a
high 1n1t1a1 O%Erat1ng current (Ipppop), set all device terminals equal to Vsgs.
Raise Vpp and simultaneously to normal system operating Vgy. Do not

allow VIH at CE to exceed Vpp *0.3 volts while rising. Not necessary for SOS
products. '

4.5.1 Voltage and current. A1l voltages given are referenced to the microcircuit
Vgg terminal.” Turrénts givén are conventional and positive when flowing into the
reterenced terminal.

4.5,2 Life test, burn-in, cooldown, and electrical test procedure. When devices
are measured at ¥25°C following application of the steady state Tife or burn-in test
condition, all devices shall be cooled to +35°C prior to removal of bias voltages.

Any electrical tests required shall first be performed at -55°C or *25°C prior to any
+125°C tests that are required.

4.5,3 Delta measurements. Delta measurements, as specified in table II, shall be
made and recorded before and after the required burn-in screens and steady state 1ife
tests to determine delta compliance. The electrical parameters to be measured, with
associated delta limits are listed in tablie 1IV.

TABLE IV. Delta limits at *25°C.

| I |
| Parameters 1/ | Limits |
[ T 1 ] | T
[ | 01, 02 | 03 I 04 | 05, 06 l
T T [ T I T
} Ipp { +5 A [I 15 LA |' 25 LA { #30 uA Il
T T T T ! |
{ VoL ; 60 mV { 60 mV { 60 my { {
I ] T T T

Vou = 200 mV { *400 mV { t400 mV { {

I ! I |

IoLs IgH = { || +10% {

T [ I T T
} IoHz, loLz } } |‘ 500 nA {
I T I ] T T
} TiLs, ITH |  +50 nA } 100 nA } +100 nA } l

|

1/ Conditions and mechanization of measurements shall be as specified
in table III, subgroup 1.

2/ Delta 1imits apply to an increase from the initial value

(e.g., pre~life test Iy = -120 nA, post-life test Iy = ~170 nA).
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High voltage (Vzap) test of input protection circuits. All input

terminals (up to a maximum of 4) of the devices under test (DUT) shall be subjected
to a voltage pulse from a 100 pF source charged to 400 V. This destructive test
shall be conducted as follows using the test circuit on figure 8:

a.

Measure Iy and I1y at the inputs selected, as stated above, at +25°C.
The test {1mit for each input tested shal] be #1 uA of all pins at

Vpp = 5.5 V. Measure Igg on (DUT) at +25°C. The test limit for this
measurement shall be increased a maximum of 20 percent of the specified

Igg table III 1imit at Vpp = 5.5 V dc.

+ RI, 1Sl 2 R2
A AAN————

HIGH-VOLTAGE VW Y
POWER ouT
SUPPLY ¢

Vzap = 400 YV minimum charge on Cl.

16 M2 < Rl < 50 Mq.

R2 = 1.5 ko .%5%

Cl = 100 pF .:20%

S1 = Hg-wetted "bounceless" relay.

FIGURE 8, High voltage (VZAP) test circuit.

V%AP is applied to the DUT in the following modes (see table V) by
charging C1 to Vzap with S1 in position 1 and then switching to position 2.

TABLE V. Modes for high-voltage test.

}Mode { + Terminal } -Terminal ;

T | e |
DD Input

} 2 l Input I Vss :

Within 24 hours repeat the Igg, Ijq and Iy measurements on the same
terminal as performed above. If a DUT exhibits leakage currents in excess
2f.%he specified 1imits after the Vzpp test, it shall be classified as a
ailure.
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4,5.5 Radiation hardness assurance (RHA) testing. The RHA testing shall be
performed Tn accordance with procedures and sampling specified in table V of
method 5005 of MIL-STD-883 and herein:

a. Before irradiation, selected samples shall be assembled in qualified
pac&gggs)and pass the governing electrical parameters (group A, subgroup 1
at C).

b. Radiation exposure shall be performed according to method 1019 of MIL-STD-883
with the devices biased per table VII ang meet the end-point electrical
parameters as defined in table VI at +25 C after exposure.

c. Bias may be interrupted for up to 1 minute to remove devices to remote bias
fixture. The start and completion of the end-point electrical parameter
measurements shall not exceed 1 hour following irradiation.

4,5.6 Quiescent supply current test. When performing quiescent supply current
measurements, the meter shall be plTaced so that all currents flow through the meter.

4.6 Data reporting. When specified in the contract or purchase order, a copy of
the following data, as applicable, shall be supplied:

a. Attributes data for all screening tests (see 4.2) and variables data for all
static burn-in, dynamic burn-in, and steady state 1ife test.

b. A copy of each radibgraph.
c. The quality conformance inspection data (see 4.4).
d. Parameter distribution data on parameters evaluated during burn-in.
e. Final electrical parameters data.
5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance
with MIL-M-38510.
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Group E end-point electrical parameter Timits for RHA devices.

TABLE VI.

Conditions .
Vss:OV,Tc:"'Zsc

|Symbol

Test

I

{Low Tevel output

T

I

T

IOL=2mA

[Vpp = 4.5y

||V0L

voltage

put Tow drive
current

jout

|
|

!

}VOH

gh level output

voltage

IHi
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TABLE VII. Bias during exposure to radiation,

Pin connections

I ] ] 1 )
| | | I )
IDevice typel TVgg =GND | Vpp =5V dec |
} ; Vpp (through a 1 ka to 60 k& resistor) ; } ;
| i | 1 T
{ 03 : 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13, 14, 15, 16, 17 { 9 { 18 {
I 04 11, 2, 3, 4, 5,6, 7,8, 10, 11*, 12*, 13*, 14*, 15, 16, l7= 9 : 18 :
I |

| 05 11, 2, 3, 4, 5,6, 7, 8, 10, 11, 12, 13, 14, 15, 16, 17 : ] : 18 :
I |

{ 06 } 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13, 14, 15, 16, 17 } 9 } 18 }

* Qutput pins connected to voltage divider.

L5KQ
Q
IOK Q

GND

6. NOTES
6.1 Notes. The notes specified in MIL-M-38510 are applicable to this specification.

6.2 Intended use. Microcircuits conforming to this specification are intended for original
equipment design applications and logistic support of existing equipment.

6.3 Ordering data. Acquisition documents should specify the following:

a, Complete part number (see 1.2).

b. Requirements for delivery of one copy of the quality conformance inspection data pertinent to
the device inspection Tot to be supplied with each shipment by the device manufacturer, if
applicable.

€. Requirements for certificate of compliance, if applicable.

d. Requirements for notification of change of product or process to the contracting activity in
addition to notification to the qualifying activity, if applicable.

€. Requirements for failure analysis (including required test condition of method 5003 of
MIL-STD-883), corrective action, and reporting of results, if applicable.

f. Requirements for product assurance options.
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g. Requirements for special lead lengths or lead forming, if applicable.
Unless otherwise specified, these requirements will not apply to direct
purchase by or direct shipment to the Government.

h. Requirements for “JAN" marking.

6.4 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitions used herein are defined in MIL-M-38510, MIL-STD-1331, and as follows:

Ci= = = = = = = - =~ = - -~ Input capacitance.

Inp 155 .......... Quiescent supply current.

Ippgp = - - - - - = - = = - Operating supply current.

Ij- = = = = = = = = = = - = Input leakage current.

Igy = = = - - = = - === - Logical high output current.

Igp = - - - - = -- -~ - - Logical low output current.

Ipz - - - ~ === - -~ - - Qutput leakage current.

Vpp = = - = - = = - = - - - Supply voltage.

VopR= - - - - - - - - - - - Data retention supply voltage.

VIH = - = = = = = = = = = = Logical high input voltage.

VIL - = = = = = == = = = = Logical low input voltage.

VoU = = = = = = = = = = - - Logical high output voltage.

Vo = = = = = - - === - = Logical low output voltage.

tAVEL = - - = - = - = = - - Address setup time.

tAvQY - - - - - - - -~ - - - Address access time.

CAVWH = = - - = = = = = = = Address to end of write setup time.
tAWWL = = - = =~ -~ ==~ = = Address setup to start of write time.
tovVEL - - - - - - - - - - - Write data setup time

tOVWH = = - = = - = = = - = Data setup time.

tpLqy - - - - - - - - - - - Chip enable access time.

CWHEL = = = - = = = = = = - Write enable high to chip enable low
tylgL - - - - - - - = - - - Write enable pulse setup time to chip enable.
tELQx - - - - - - -~ - - - Chip enable output enable time.
tylgz - - - - - - - - - - -  Write enable output disable time.
tewqz - - - - - - - - - - - Chip enable output disable time.
tEHWH - - - - = - - - = - = Output high-Z time.

tELDX - - -~ -~ --°- - - Write data hold time

tQvWL - - - - - - - - - - - Data valid to write time.

tELEH - - - - - = - = - - - Chip enable pulse negative width.
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YEHEL - = - = - = = =~ = = - Chip enable pulse positive width.

telax - - - - - - - = - -~ Address hold time.

byl = = - = =~ = =~ = = = - Write enable pulse negative width.

YWLEH = = ~ = =~ = =~ = = = = Write enable pulse setup time to chip enable.
CELWH = = =~ = = - =~ = = = = Write enable pulse hold time from chip enable.
tWHDX - - - - - - - - = - - Data hold time.

LELEL =~ - - - - -~ - - = = = Read or write cycle time,

6.4.1 Timing parameter abbreviations. A1l timing abbreviations use lower case
characters with upper case character subscripts. The initial character is always t
and is followed by four descriptors. These characters specify two signal points
arranged in a “"from-to" segquence that define a timing interval. The two descriptors
for each signal point specify the signal name and the signal transitions. Thus the
format is:

——— 3

Signal name from which interval is defined

[ —

Transition direction for first signa)

[

Signal name to which interval is defined

—— s s s e e e

Transition direction for second signal

a. Signal definitions:
A = Address

= Data in

= Data out

Write enable

= Chip enable

= Chip select

oL »u o mMm E o o
n

= Output enable

b. Transition definitions:

H = Transition to high

L = Transition to low

YV = Transition to valid

X = Transition to invalid or don't care
Z = Transition to off {(high impedance)
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EXAMPLE:

CHIP
ENABLE CE
Twien —»

WRITE _
ENABLE W NNNNNN\Y 7

The example shows write pulse setup time defined’as ty gy-time from write
enable low to chip enable high.

¢. Timing 1imits. The table of timing values shows either a minimum or a
maximum 1imit for each parameter. Input requirements are specified from the
external system point of view. Thus, address set-up time is shown as a
minimum since the system must supply at least that much time (even though
most devices do not require it). On the other hand, responses from the
memory are specified from the device point of view. Thus, the access time
is shown as a maximum since the device never provides data later than that

time.
d. Waveforms:
WAVEFORM  |npyT OUTPUT
SYMBOL

MUST BE WILL BE

VALID VALID
CHANGE WIiLL CHANGE
FROMH TOL FROMH TO L
CHANGE WILL CHANGE

FROM L TOH FROMLTOH

DONTCARE: CHANGING:
ANY CH UNKNOWN
PERMITTED STATE

HIGH

- IMPEDANCE

VIEIND ||

6.5 Logistic support. Lead materials and finishes (see 3.3) are interchangeable.
Unless otherwise specified, microcircuits acquired for Government logistic support
will be acquired to device class B (see 1.2.2), and lead material and finish "C" (see
3.3). Longer lead Tengths and lead forming shall not affect the part number,

6.6 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the listed generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance characteristics across military
temperature ranges or reliability factors equivalent to MIL-M-38510 device types and
may have slight physical variations in relation to case size. The presence of this
information shall not be deemed as permitting substitution of generic-industry types
for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510.

Military Generic-industry
device type type
01 6504
02 6514
03 6504RH
04 6514RH
05 CMM5104
06 CMM5114
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6.7 Handling. MOS devices must be handled with certain precautions to avoid damage
due to accumuiation of static charge. Input protection devices have been designed in

the chip to minimize the effect of thic static build-up. However, the following
handiing practices are recommended:

a.

Devices should be handled on benches with conductive and grounded surfaces.
Ground test equipment and tools.

Handling of devices by the leads should be avoided.

Devices should be stored in conductive foam, or carriers.

The uses of plastic, rubber, or silk in MOS areas should be avoided.
Relative humidity should be maintained above 50 percent, if practical.

Operator should be grounded when handling devices.
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APPENDIX
FUNCTIONAL ALGORITHMS

10. SCOPE

10.1 Scope. Functional alyorithms are test patterns which define the exact
sequence of events used to verify proper operation of a random access (RAM) memory.
Each algorithm serves a specific purpose for testing the different modes of operation
of the device. It is understood that all manufacturers do not have the same test
equipment; therefore, it becomes the responsibility of each manufacturer to guarantee
that the test patterns described herein are followed as closely as possible, or
equivalent patterns be used that serve the same purpose. Each manufacturer should
demonstrate that this condition will be met. This appendix is a mandatory part of
the specification. The information contained herein is intended for compliance.

20. APPLICABLE DOCUMENTS
This section is not applicable to this appendix.
30. ALGORITHMS
30.1 Algorithm A.
30.1.1 GALPAT.
a. Write a background pattern of 0's throughout memory.

b. Write a 1 {test bit) at the first Tocation.

¢. Read location in sequence: read location 2, read test bit, read location 3,
read test bit. Read in sequence until every location is read with test bit

location.

d. Move the test bit to second location and repeat the sequence in step c.

e. Repeat the sequence until each cell is used as test bit location.

f. Repeat steps b through e with a background pattern of 1's throughout memory.
30.2 Algorithm B.
30.2.1 CHECKERBOARD.

a. Write 0 and 1 alternately in the first or even row.

b. Write 1 and 0 alternately in the second or odd row.

C. Repeat steps a and b through all rows.

d. Read 0 and 1 alternately in the first or even row.

e. Read 1 and 0 alternately in the second or odd row.

f. Repeat steps d and e through all rows.

g. Repeat steps a through f with complement data.

30.3 Algorithm C.
30.3.1 ADDCOMP.

a. MWrite a true checkerboard throughout the memory.

b. Verify each location by the address sequence: address, address complement,
address, address *+1, etc.

c. Read out data pattern from memory.
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30.4 Algorithm D.
30.4.1 MARCH.

a. 1 = address 0 to 1023.
b. Write 0's into ail address locations.
¢c. Starting at cell 0, read a 0, write a 1, read a 1.
d. Address sequence: i, i+l, §+2 ---i*n (1 < n < 1023) (T = 0).
e. Starting at cell 1023, read a 1, write a 0, read a 0.
f. Address sequence: i, i-1, i-2, ---i-n (1 < n < 1023) (T = 1023).
g. Repeat with opposite data.
30.5 Algorithm E.
30.5.1 MASEST.
a. i = address 0 to 1023.
b. Write alternating pattern 101010 --- into all cells.
¢. Read cell i*n, go to cell i*n, and read the complement of cell i+*n.
d. Address sequence i, T, i+l, T¥I, ---1+n, T¥n (0 < n < 1023) (i = 0).
e. Repeat steps b and ¢ with the compiement checkerboard pattern.
30.6 Algorithm F.
30.6.1 DISTURB.
a. Write 1's into all memory locations.
b. Read all 1's.
c. Disable write as follows: Make CS = Vpp.
d. Attempt to write 0's into all memory locations.
e. Read all 1's to verify original data.

f. Repeat with opposite data.
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